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Abstract 

The self-consistent model of classical field interactions formulated as the 
counterpart of the quantum electroweak model leads to homogeneous bo- 
son ground state solutions in presence of non-zero extended fermionic charge 
density fluctuations. Two different types of electroweak configurations of 
fields are analyzed. The first one has non-zero electric and weak charge 
fluctuations. The second one is electrically uncharged but weakly charged. 
Both types of configurations have two physically interesting solutions which 
possess masses equal to 126.67 GeV at the value of the scalar fluctuation po- 
tential parameter A equal to ~ 0.0652. The spin zero electrically uncharged 
droplet formed as a result of the decay of the charged one is interpreted as 
the ~ 126.5 GeV state found in an LHC experiment. The problem of a mass 
of this kind of droplets will be considered on the basis of the phenomenon of 
the screening of the fluctuation of charges. 

Keywords: self-consistent field theory 
PACS: 31.15.Ne, 12.90.+b, 11.15.Kc 

1. Introduction 

In [H, the non-linear self-consistent model of classical field interactions 
in the "classical counterpart of the electroweak Glashow-Salam- Weinberg" 
(CGSW) model was proposed. Homogeneous boson ground state solutions 
in this model in the presence of non-zero extended fermionic charge density 
fluctuations were reviewed and fully reinterpreted in order to make the theory 
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with non-zero charge densities [2] coherent as, unfortunately, the language in 
[2| uses both quantum field theory (QFT) concepts and the classical charge 
distributions. The model concerns the bound states of the matter of these 
fluctuations inside one droplet of fields. Because of the Pauli exclusion prin- 
ciple, only one or (for the sake of opposite projections 0, 0] of the spin) two 
fermionic fluctuations in one droplet can occupy at their lowest energy state. 
Unless other quantum numbers are assigned to these fluctuations, the consec- 
utive fermionic fluctuations can eventually occupy their higher energy states. 
Concerning the phenomenon of the screening of the fluctuation of charges in- 
side one droplet, we face the problem of the mass of this kind of droplet. 
The phenomenon of the gamma transparency of the electrically uncharged 
configuration of fields in the droplets in the reference to gamma bursts was 
previously pointed out in \$\. Below, the Schrodinger-Barut background of 
the model is given. 

The analyzed CGSW model is not a modification of the quantum GSW 
model. For instance, the configurations of fields are not the structures of 
QFT; most particularly the ground state is not the QFT vacuum state. 
Hence, the argument against "a non-zero vacuum expectation value" is not 
relevant here since in the body of the self-consistent field theory, a structure 
like this does not exist at all. Unlike QFT, the self-consistent field theory 
(SCFT) deals with continuous charge densities and continuous charge den- 
sity fluctuations as the basic concept [gj]. 

In order to present the idea of the ground field in a broader context, let us 
draw our attention to the Lagrangian density C of electromagnetism, which 
serves as an example for introducing the ground field notion in terms of the 
self-consistent theory only 

£ = #(7^ - m)tt + J»A, - i Fp, F^ , 

where J M = —e^fj^ is the electron current density fluctuation and is 
the total electromagnetic field four-potential = A^ + A^, where the super- 
script e stands for the external field and s stands for the self-field adjusted 
by the radiative reaction to suit the electron current and its fluctuations (see 
[7J). Then, in the minimum of the corresponding total Hamiltonian, the so- 
lution of the equation of motion for A^ is called the electromagnetic ground 
field. 

In this paper, the term boson ground field is used for the solution of equations 
of motion for a boson field in the ground state of the whole system of fields 
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(fermion fluctuations, gauge bosons, scalar fluctuation) that are under con- 
sideration. This boson field is a self-field (or can be treated as one) when it is 
coupled to a source- "basic" field. In general, the term "basic" field means a 
wave function that is proper for a fermion (fluctuation), a scalar (fluctuation) 
or a dilatonic field ^ and, although not in this paper, a charged or heavy 
boson. 

The above mentioned concept of a wave function and the Schrodinger wave 
equation is dominant in the nonrelativistic physics of atoms, molecules and 
condensed matter Tc|. In the relativistic quantum theory, this notion has 



been largely abandoned in favor of the second quantized perturbative Feyn- 
man graph approach, although the Dirac wave equation is still used for the 
approximation of some problems. 

What Barut and others did was to extend the Schrodinger's "charge density 
interpretation" of a wave function (e.g. the electron is the classical distri- 
bution of charge) to a "fully-fledged" relativistic theory. They successfully 
implemented this "natural (fields theory) interpretation" of a wave function 
with coupled Dirac and Maxwell equations (for characteristic boundary con- 
ditions) in many specific problems. But the "natural interpretation" of the 
wave function can be extended to the Klein-Gordon equation ^ coupled 
to the Einstein field equations, thus being a rival for quantum gravity in its 
second quantization form. In the case of the QFT models, the second quan- 
tization approach is connected with the probabilistic interpretation that is 
inherent in the quantum theory, whereas the classical field theories and the 
"natural interpretation" of the wave function together with the self-field con- 
cept are in tune with the deterministic interpretation forming a relativistic 
SCFT. 

Thus, depending on the model, the role of a self-field can be played by e.g. 



the electromagnetic field llll|-[19|. boson W + — W~ and Z ground-field (as 
below in this paper) [l], [2} or by the gravitational field (metric tensor) g^ v 
jil, The "basic" field that is proper for a particular matter source is the 
dominant factor in the existence of self-fields. 

When the values of masses of fundamental fermionic, scalar and bosonic fields 
have to be taken as the external parameters of the model, then in SCFT the 
basic fields are in fact interpreted as fluctuations 20, [21} (of the total basic 
fields) and the self-fields are coupled to the fluctuations only. The conjecture 
is that if all fluctuations are identical to their total basic fields, then the 
solution is fully self-consistent and the masses of all fields should appear in 
the result of the solution of the coupled partial differential equations that 



3 



characterize the system [22 
information of the system 



23]. In [22J it was shown that the structural 
[25[ is, in the case of the scalar field, propor- 
tional to its rest mass. The (observed) structural information principle put 
upon the system means that the analyticity requirement of the log-likelihood 
function of the system and the Rao-Fisher metricity of its statistical space 



24j . |26| is used. The coupled set of partial differential equations follows from 



the variational information principle, which minimizes the total physical in- 



formation of the system [22|,|24|. If only some of the fluctuations are identified 
with their total basic fields, then all masses of the fundamental fields remain 
among the parameters [26] that (at least at some value of the energy) are to 
be estimated from the experiment. 

In accordance with the statement above, a model of bound states of fluctu- 
ations (index /) was constructed [1]. The new, electrically and/or weakly 
charged physical configuration lies in the minimum of the effective potential 
of the scalar field fluctuation (p f at the value <pf = 5, which is calculated self 
consistently from the Lagrangian of the CGSW model. In the model, the 
scalar field <p exists inside the droplet of the configuration of fields only. It is 
the only one (inside the droplet) to which its fluctuation (pf = tp is possibly 
equivalent (possibly, as this paper neither proves nor disproves it). In fact, it 
could be an effective one, e.g. the superposition of other fundamental fields 
or their fluctuations. 

Thus, from now on, the symbols ipf, Lf, Rf, respectively, denote the fluctua- 
tion of the scalar field and a doublet of left-handed or a singlet of right-handed 
fluctuations of fermionic fields, respectively, and not the global fields. In 
agreement with the above explanations of the self-consistent approach, fields 
in a doublet Lf — y/^j and a singlet Rf = (£fR) are wavef unctions, where 
if and Vf signify a leptonic fluctuation i and a fluctuation of its neutrino 
v, respectively. Thus fields in Lf and Rf are not connected with the inter- 
pretation of the corresponding full (global) charge density distributions for 
particles in the doublet L and singlet R, as it is for fields ruled by the original 
linear Dirac equation. Instead, they are associated with the distributions of 
the charge density fluctuations of fields in the doublet L and singlet R that 
are ruled by the coupled Dirac- Maxwell equations, similar to that found in 
Barut's case. Therefore, j^ Y and j^, a = 1,2,3 are the continuous matter 
current electro-weak density fluctuations extended in space (and not opera- 
tors of QFT with point-like charges). In order to simplify the calculations, 
the mass m/ of any fermionic fluctuation is neglected (see Eq.t lHT]) ). 
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In Section [2] the effective potential for the "boson ground fields induced by 
matter sources" configuration (hereafter, I will call it the bgfms configura- 
tion) and the general algebraic equations that follow from the field equations 
of motion for the fields on the ground state inside the droplet are presented. 
They form the screening condition of the fluctuation of charges. Such quan- 
tities as the observed charge density fluctuations are also determined. In 
Section [3] the numerical results for the electrically and weakly charged bgfms 
(EWbgfms) configuration are presented along with the calculations of the 
mass of its droplet in the thin wall approximation. Section H]is devoted to an 
analysis of the weakly charged bgfms (Wbgfms) configuration and its stabil- 
ity for the sake of both the weak charge density fluctuation and A parameter 
(which is the parameter of the scalar fluctuation potential). In Section the 
intersections of the A-functions of the mass of the droplet for the electrically 
charged (i.e. EWbgfms) and electrically uncharged (i.e. Wbgfms) configu- 
rations are analyzed. Two such pairs of bgfms configurations are found: one 
with a mass equal to 123.7 GeV and the other with 126.67 GeV. Then, the 
Wbgfms configuration with a mass equal to 126.67 GeV is interpreted as the 
state found in the LHC experiment. Also, in Section the decay and gamma 
transparency of the Wbgfms configuration are described. After the Conclu- 
sions, in Appendix 1 the Table with some quantum numbers of fields in the 
SUl(2) x Uy(1) CGSW model are given. In Appendix 2 the field equations 
for the gauge self-fields and the scalar field fluctuation in CGSW model with 
continuous matter current density fluctuations are given. The calculations 
below are in the "natural units" h — c — 1. 



2. Boson ground state solutions 

In the CGSW model the Lagrangian density for the fluctuations and 
self-fields coupled to them with the hidden SUl{2) x Uy(l) symmetry is as 
follows 

- H®pf - jf + cj , (l) 

where Cj is the fermionic part of the fluctuation sector 

4 = iLfVpLf + iRffVpRf - V2^(L fL $ f R f + h.c.) . (2) 
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Here, v = 246.22 GeV [27} and A 7^ is the constant parameter of the scalar 
fluctuation potential, whose value will be established later on. To simplify 
the calculations, we neglect the mass mt f of the fermionic fluctuation. 
The fields inside the bgfms droplet are either the classical fluctuations of 
fields or classical self-fields and in this paper they are treated as such. Be- 
cause the formalism for the self-consistent treatment of the quantum fields 
operators is not known, therefore the fields of the self-consistent approach 
are not the ones of a quantum field theory origin. The same is true for 
the quantum fluctuation fields operators. This concerns the scalar fluctua- 
tion doublet and all fermionic fluctuations and bosonic self-fields inside the 
bgfms configuration. Moreover, both the bosonic self-fields and the scalar 
and fermionic fluctuations that compose the bgfms configuration are not di- 
rectly observed. What is observed is the droplet of the bgfms configuration. 
In this respect, the clarifying (only) similarity is to think of the neutron as a 
kind of configuration of fields. It is hard to prove that it consists of a proton 
and an electron (although see (28, 29]). Similarly, it would be risky to call the 
fermionic fluctuation inside the droplet, e.g. a particular lepton fluctuation, 
although in the CGSW model the field fluctuations inside the droplet are 
granted the SUl{2) x Uy(1) quantum numbers (see Table in Appendix 1). 
For example, the electrically charged EWbgfms state found in Section [5] has 
the SUl{2) x Uy(l) quantum numbers of the fermionic fluctuation(s), which 
are the same as the numbers of the positron. Also, the scalar fluctuation 
potential A($+$/ - \f in the CGSW model is the one for the classical 
scalar field fluctuation $ / that exists inside the bgfms configuration only and 
not for the Higgs field. In conclusion, the CGSW model is the one of the 
fluctuations of basic (scalar or fermionic) fields and the self-fields coupled to 
them. The scalar of fermionic fluctuations can be the objects different than 
the ones known from, e.g. the scattering experiments, but the self- fields W ± , 
Z and A, although they are also not the quantum fields in the CGSW model, 
nevertheless they are the classical counterparts of the SM bosonic fields and 
can be named after them. 

Finally, the question remains as to what is the host object for the droplet 
of the bgfms configuration? Let us begin with the similarity of an electron 
in an atom. The self- field concept, as developed by Barut and Kraus, has 
been used successfully to compute nonrelativistic and relativistic Lamb shifts 



111 |12| . |17| . In their approach, the host object is the electron and the tiny 
Lamb shift of its wave mechanical energy state arises from the electron fluctu- 
ation coupled self consistently to its classical electromagnetic self-field. The 
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self-consistent solution for the Lamb shift is then obtained iteratively (and 
because of this it is sometimes seen as inferior to the perturbative quantum 
electrodynamics (QED)). In this paper the situation is similar but, the energy 
of the host fermion (or fermions), if it was, e.g. the electron (or electronic 
fluctuation), appears to be minute in comparison to the obtained mass of the 
bgfms configuration. 

In Eqs.([T])-([2j) the covariant differentiations V M for the scalar fluctuation 
doublet $/ and for a fermionic field fluctuations doublet L/ and singlet Rf 
are 

= d^ f + igWfif + \ig'YB^ f , (3) 



V,L } = d,L f + igW^Lf + -ig'YB^Lf , V ,R f = d,R } + -ig'YB^Rj , (4) 
where 

w, = w; y (5) 

is the gauge field decomposition with respect to the sit (2) algebra generators. 
The £/y(l) self- field tensor is defined as 

= d^B u - d v Bp (6) 

and the SUl(2) Yang- Mills self-field tensor as 

F; v = W - d v W; - ge ahc WlWl , (7) 

where the e a b c are the structure constants for SUl(2), which are antisymmet- 
ric with the interchange of two neighbour indices and £123 = +1. 
The fundamental constants of the model are the coupling constant for SUl{2), 
which is denoted by g, and the coupling constant for LV(1), which according 
to convention is denoted by g'/2. The weak hypercharge operator for the 
Uy(l) group is called Y. The quantum numbers in the model are given in 
the Table (Appendix 1). 
Now, the scalar fluctuation doublet 
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(8) 



contains the scalar field fluctuation tpf. We have adopted the notation 

Lf = (^) and R f = (£ fR ) , (9) 

where for the sake of transparency only one leptonic fluctuation I inside the 
bgfms and its neutrino fluctuation are specified. The contribution from other 
existing fermionic fluctuations can be treated in a similar way. 

Now, for our charged (electroweak or weak) physical configuration at iff = 
5, we decompose the total self-fields W^, and the scalar field fluctuation 
iff, which stay on the LHS of Eq. ljTO]) as follows 

r wi = u$ + w£, 

I B„ = + (10) 
( ff = 6 + <Pf ■ 

Here, each of the total fields on the RHS is decomposed into the self con- 
sistently treated part u;" & M and 5 and the wavy (non-self consistent) part 
W®, B^ of the self- fields and <fif of the scalar field fluctuation, respectively. 
The wavy terms are not treated self consistently. In this paper the thin wall 
approximation is used in which u 1 ^, and 5 are constant. These homogenous 
components of the self-fields are the main quantities which we are interested 
in and they are searched for self consistently on the ground state denoted 
as ( ) . The other, wavy parts of the self-fields do not enter into the self- 
consistent calculation in the presented model. Nevertheless, the wavy parts 
are important in determining the modified mixing angle G (see Eq. (l39|) ) and 
in estimating the range of the validity of the thin wall approximation. 

2.1. The screening condition of the fluctuation of charges 
Now, the effective potential on the ground state is given by 

Uf = - (£ f ) , (11) 

where Cf is the Lagrangian density (see Eq.([T])) of the CGSW model. Let 
Jf Y and be the continuous matter current density fluctuations extended 
in space (see Eqs. fl79ti80|) ) equal on the ground state to 

Jf Y = {LffYL f + TCffYRfX and 

Jr={wf^f) > (12) 
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respectively. 

We now assume that on the ground state the system is in the local rest 
coordinate system in which 

J°, = efY , jj Y = , Jf = gf and Jf = , (13) 

where qjy and are the matter charge density fluctuations related to Uy(1) 
and SUl(2), respectively. Eq. (|T3|) determines the ground state which is not 
relativistically covariant, hence locally, inside the discussed droplets of the 
fluctuations, the Lorentz invariance might not be its fundamental property 
(the symmetry of the Lagrangian density (J2J) still remaining). Yet, we will 
see that their diameter in the analyzed cases is onhf] of the order of 0.001 fm 
(see Sections 13.21 and 14. ip . As all of the analyses in this paper that pertain 
to the ground fields are performed on the ground state, therefore, if it is not 
necessary, the denotation ( ) will be omitted. 

Thus, what will be finally found is really the ground state of a system, which 
follows from the fact that the analyzed droplets of the fields of the excited 
configurations that lie near the physically interesting solutions have real non- 
negative squared masses of all their constituent fields. The stability of solu- 
tions for the particular configurations of fields is one of the basic problems 
analyzed in this paper. The particular ground state configurations can decay 
via radiation or the decay of the continuant fields only. 
The self-fields which are calculated from (fTTj) are the ground state fields and 
only these self-fields are treated fully self consistently in this model. The 
boson fields, W®, and tpf (see Eq.f JTOj) ). which in the ground state of 
the whole configuration of fields are naturally called the ground fields, are 
denoted as , and 6, respectively 

r k = W 2 , 

self— consistent (parts of ) self— fields < B fl = b fl , (14) 

{ <Pf = s ■ 

They are searched for self consistently. 

Next, we assume that also in the decomposition ffTOj) in the excited states of 



This means that although some characteristics of these objects may be detectable, the 
effects of the violations of the Lorentz invariance might remain undetectable or marginally 
detectable in the present experiments. Similar to the case of partons, which although 
small are observed, although not all of their characteristics are detectable. The literature 
on the possibility of the violation of the Lorentz invariance is notable [30| . 
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the system, the self-consistent parts w°, b^ of the self-fields and 5 are found 
from the self-consistent analysis of potential Uj given by Eq. (Ilip and that 
in the excited states matter current density fluctuations are the same as Jj? Y 
and J/ M given by Eqs.(fT2l).(fT3l). 

The self-consistent parts (both on the ground state and on the excited ones) 
can be parameterized in the following way 0] 

M \ ujf = •& e aib n b and n a n a = 1 , 1 ' 



In Eq. ffl5|) the (n a ) = constant plays the role of a unit vector in the adjoint 
representation of the Lie algebra su(2). It determines the direction of the 
ground fields (or more generally of the self-consistent part of the self- fields) . 
It can be seen that (no summation over index "a") 

u« u <w = a 2 n a n a - d 2 e aib e aib n h n h and b^ = (3 2 . (17) 

Now, further calculations are performed in the thin wall approximation in 
which , bp and 5 are the homogenous fields. 

Using Eqs. (jT4]) - (fl6]) in Eqs. liTTl) and JT]), we obtain the effective potential 
Uf(#,a,l3,5) = -^ + | J V-i ff V(, 2 -M 2 ) + (18) 
+ ^gg'5 2 /3an 3 - l -g% 2 $ 2 + ggfn'a + 9 -Q fY P + 
+ \H5 2 -v 2 ) 2 , 

for the self-consistent parts of the self-fields. For the self-fields on the ground 
state, the potential U e ^ (i?, a, (3, 6) forms the complete effective potential. 
When the self-consistent parts of fields are homogenous in time and space, 
then a, (3 and 5 are constant and from = d v a = d u (3 = d u 5 = 0, 
v = 0, 1, 2, 3, it follows that V 2 $ = W = V 2 /3 = V 2 5 = 0. This means that 
(in the thin wall approximation) the self-consistent part of the self-fields and 
the scalar field fluctuation form an incompressible matter. Then, the field 
equations Eqs. fl7o]) - fl78l) and Eq.f ETj) (see Appendix 2) that resulted from 
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the CGSW Lagrangian (GQ) give the following four algebraic equations for 
the self-consistent parts a, (3 of the self-fields and 5 of the scalar field 
fluctuation 



-0 — 2(7 



2tf 2 



i? = 



(19) 



#(2tf 2 + j5 2 )a + ^'5 2 /3n 3 + g]n a = , 



(20) 



(gorn 3 -g'f3)6 2 + g fY = 



(21) 



1 2/ 2 

4 s (a 



2tf 2 ) + -s^n 3 



^ 2 



X(S 2 



6 = 0. (22) 



In the self-consistent homogenous case, Eqs.(|76l)-(J78l) and Eq. (l8TT) are equiv- 
alent to 



d$Uf 



dpUf 



d 5 U e / 







(23) 



and thus Eqs. (11 9 1) - (12211 can be easily checked. They form the self-consistent 
part of the screening condition of the fluctuation of charges, which is the 
analog of the screening current condition in electromagnetism 3jj . They are 
used in the calculations of the value of change of the observed electric and 
weak density fluctuations of charges (see Eqs. fl2"9~|) - fl3"T|) below) and the effec- 
tive masses of the fields (see Eqs. (1531 - fl3"oT) below). The self-fields obtained self 
consistently, i.e. according to Eqs. (jT9~]) - (l22]) . will be called the self- consistent 
fields. The configuration of the self-consistent fields on the ground stat^ is 
called (in agreement with the Introduction) the (boson) ground fields induced 
by matter sources (bgfms) configuration [2j. 



When we define the "electroweak magnetic field" as 8°" = l/2eijkF°' k and 
the "electroweak electric field" as £? = F® , then their self-consistent parts 



2 Thcy can be cquivalcntly obtained self consistently from the effective potential given 
by Eq.® and Eq.i 
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(er = constant, d = constant, (3 = constant, (n a ) = constant) for $ ^ are 
equal to (Bf) and ") , respectively ji[ 

(B?) = -<70Vn° and (£?)„ = ga${5 ai - nV) . (24) 

Now, let us choose 

K) = (0,0,1). (25) 

In this case the self-consistent parts of the electroweak magnetic field (i3|) = 
—gd 2 along the x 3 spatial direction and of the electroweak electric field 
{£\) Q = (£f)o = pointing in the x 1 and x 2 spatial directions, respec- 
tively, are different from zero. 

Let us perform (for 5 ^ 0), a "rotation" of W 3 and self- fields to the 
physical self-fields and 



Z A _ f cosQ sinQ\ fW 3 



A^ J \sin<S> cosQJ \B^ 



(26) 



Then, consequently a rotation of a and /3 self-consistent fields to their coun- 
terparts ( and a (and similarly for and A^) as well as a rotation of the 
charge density fluctuations gf and Qfy to their corresponding physical quan- 
tities Qfz and QfQ are as follows 



£\ / cosQ —sinQ\ ( a 
a J \sinQ cosQ J \/3 



(27) 



f{g/cosQ) efz \ = fcos® -sine\ ( (g)gfn a \ 
\{gsinQ)o fQ ) {sine cosQj\(g'/2)g fY J' 

It is worthwhile to write the relations between weak isotopic charge density 
fluctuation g 3 (see Eq.( !T3|) and Eq.( l25]) ). weak hypercharge density fluctua- 
tion Qfy, standard relation (SR) unscreened electric charge density fluctua- 
tion QfQ sr (Eq. (l3Tj) ). standard (SR) unscreened weak charge density fluctua- 
tion Qf Z sr (Eq. (15T]l ) and their generalizations in our model, i.e. the observed 
electric charge density fluctuation QfQ and the observed weak charge density 
fluctuation Qf Z 

1 g< 

QfQ = QfQ sr. + -{—ctgQ - l)g f Y , (29) 

Zi Q 
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Q/z = Of - QfQ sin 2 Q , 



(30) 



QfQ sr = Qf + T^QfY and g fz S r = Qf - Qq sr sin 2 <d 



(31) 



Here, is the modified mixing angle (given below), whereas the Standard 
Model (SM) relations between the Weinberg angle Qw-, 9 an d g' are given by 
cosQw = , 9 and sinQi 



\Jg 2 +g r - 



'W 



y/g 2 +g'- 



2.2. The masses of the self-fields and scalar field fluctuation 

The massive Lagrangian density for the boson self-fields and the scalar 
field fluctuation, which follows from the kinematical part of the Lagrangian 
([I]) is equal to 



-lg 2 e abc e ade uy»WcW e » + \g 2 5 2 W;W a » 



1 



1 



- -gg'5 2 W^ + -g' 2 5 2 B^ 



(32) 



This changes the effective potential (ITTj) for the excited states by Uf 
-C 

•"—mass • 

Using Eqs.f fT4|) - f|T7|) and Eq.f l25|) in the massive Lagrangian density (152]). we 
obtain the following square masses ji[ for (the wavy parts of) the boson 
self-fields and the scalar field fluctuation ([TP]) inside a droplet of the bgfms 
configuration 



2 2/ r2 2 \1 , 

n^i,a = 9 -o +$ 



(33) 



m 



W3 



m 



(34) 
(35) 



m 



ft 



A(35 2 - v 2 



■ 2/2 



2tf 2 ) + ^V/3n 3 - \g' 2 fi 2 



(36) 
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Let us note that the masses in Eqs . f 13 3 j) - ( 13 6 p are modified according to the 
self-consistent part of the screening current condition given by Eqs. (ll9p - (j22p . 
After using Eq. (1261) , we pass from the fields B and W 3 to their physical linear 
combinations A and Z and from (|32|) . we obtain their squared masses 



m 2 z SR + 2g 2 $ 2 + JK sr + V^ 2 ) 2 - 2(ggWf 



(37) 



2„Q2 



™ ZSR + 2g^ 



m 



z SR 



2g 2 d 2 ) 2 - 2(gg'8$) 2 



(38) 



where from the orthogonality property of the mass matrix of the fields A and 
Z, the modified mixing angle G is obtained 



tgO 



2gg' 



J2 



+ 



2gg' 



+ 1 



• (39) 



In Eqs. ([37])- (EE]) rn 2 z § R looks similar to the standard relation (SR) for the 
boson Z^ squared mass 



rn 2 ZSR = - 4 (g 2 + g' 2 )6 2 



(40) 



Defining the complex self-fields W± = (W^ q= iW 2 )/^2 from Eq.(l32l). the 
squared masses also follow (compare Eq. (|33l ) 



2 2 

m w± = 9 



-5 2 - ((cos® + asin®) 2 + d 2 



(41) 



Finally, the squared mass of the scalar field fluctuation is equal to 

1 



m 2 - v 2 ) - j 2 {m\C - m\a 2 ) + 



+ 2g 2 { — {(cos® + asm®) 2 + -)tf 2 



(42) 



From Eqs. (TT9|) - (f22|) and ( )27|) . we notice that with the simultaneous change 
of the signs of g 3 and Qfy, the signs of (3, a, a and ( also change but such 
physical characteristics as the modified mixing angle G given by Eq. (1391) and 
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the above masses of the fields inside the bgfms configuration and the mass 
of the droplet of the bgfms configuration calculated (further on) using the 
potential Eq.f llSj) remain invariant. 

The calculations below are carried out in the stationary points given by 
Eq.f l23|) of the effective potential Uj of the self-consistent fields. It is not 
difficult to see that the solutions of Eqs. (|19p - (|22|) for the ground fields in 
these points of the effective potential split into the two cases discussed 
below, one for the EWbgfms configuration and the other for the Wbgfms 
one. 

It is evident from Eq.( )39|) that the transition from the zero charge density 
fluctuations to £>| 7^ 0, Qfy 7^ is associated with the non- linear response of 
the system. It can also be noticed that electroweak SM assumptions, which 
concern the relations between charges, are formally recovered for d = 0. 
Some quantum numbers of the CGSW 5^(2) x Uy(l) model are given in 
the Table in Appendix 1. 

3. The EWbgfms fields configurations with QfQ sr 7^ 
Now, Eqs. ffT§l) - f[2"2l can be rewritten as follows: 

v = ^0fQSR, (43) 
(3 = ^(gan 3 + 2^f), (44) 

^ + \^-^ 2 f Q sn = 0, (45) 

6« + (^-v^-\ } Y = O. (46) 

Note: From Eq. fj4"5"]) we see that the self-consistent field $ is non- zero only 
if QfQ sr 7^ 0. We also see that according to Eq. pS"]) (compare Eq. fl211 ). the 
non- zero value of Qfy implies the non- zero self-consistent field 5 7^ of the 
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scalar fluctuation ipj. 

Now Eqs. (fH]) - (fIfi|) with (EZJ) read 



I 



m = o 

Zi = Q , 

A = o , 

(p f = 5. 



W? = ±i#/V2 , Wt = , 

Z = ( , where (£ = crcosO — (3sinQ) , 

A = a , where (a = asinQ + (3cosQ) , 



(47) 



Let us note that the relation between the weak hypercharge quantum number 
Y and the electric charge quantum number Q can be written in the form 
Q = pY/2 (for matter fields), where the corresponding values of p (p 7^ 0) 
are given in the Table in Appendix 1. Then the relation between the weak 
hypercharge density fluctuation qjy and the standard electric charge density 
fluctuation qjq sr can also be written in the form 



where different values of p (see Table) represent different matter fields which 
can be the sources of charge density fluctuations. 

The above-mentioned screening charge phenomenon now quantified by Eqs. (l4*3|) - 
( 146]) is of crucial importance for the characteristics of the bgfms configura- 
tions analyzed below. When the scalar fluctuation field (pf together with 
W 12 , Z , Ao-gauge self- fields with the non-zero self-consistent parts given by 
Eq.( )4Tl) are present, then the electroweak magnetic and electric ground fields 
f )24|) penetrate inside the whole spatially extended fermionic fluctuation. In 
their presence, the electroweak force generates an "electroweak screening fluc- 
tuation of charges" in accord with Eqs.()43l)-( l46|) and Eqs.(!29l)-(!3TT). This is 
connected with the fact that the basic fermionic field fluctuation carries a 
non-zero charge. 

3.1. Characteristics of the EWbgfms configuration 

The solutions of Eqs.( l43l) -( l46l) with the condition ( )48l) were previously 
discussed in j2| . The numerical results of this analysis for the self-consistent 
parts of fields, the scalar fluctuation 5 and self-fields (3, a, $ and for the 
physical self-fields a and ( (see Eq. fl27|) ) as functions of the electric charge 
density fluctuation QfQ for p = 2 are presented in Figure la. One particular 
value of A ~ 0.0652 has been chosen, the choice of which will be argued later 
on. The plots for different values of A and p can be found in |l|. Here, we 



QfQ SR=P 



QfY 



(48) 
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Figure 1: Panel: (a) The self-consistent parts a, /3, a, £ of the self-fields Aq, Bo, W^Tq , 
W°^2~^i=i an d Zq, respectively, as functions of the electric charge density fluctuation 
QfQf'd 7^ 0, 6^=0), Eg. V29\) . The self- consistent field S of the self-field iff as the function 

f QfQ (<d : (). 6 : ()/. 

(b) The self- consistent parts (f° j4 ) Q = gsinQafl, (£ A ), of the "electromagnetic electric 
ground fields" and (£^ Z ) — gcosQQ'd, {£ z ), a = 1,2 of the "weak electric ground fields" 
(see Eq.(£fl)-(25y and Eq.(Ffy) and | (Sf) | = | - gd 2 \, {\B\), of the absolute value of 
"electroweak magnetic ground field" as functions of QfQ. 

notice only that the physical charge density fluctuation QfQ (see Eq.fliZUl)) for 
the EWbgfms configuration for different values of p (see Table) converge for 
relatively small values of QfQ, i.e. for values of the charge density fluctua- 
tion QfQ in the range of up to values approximately 10 3 times bigger than 
those that correspond to the matter densities in the nucleon. Also, the ra- 
tio QfQ/ QfQ sr 1 for QfQ sr (see Figure 2a). As the result, all of 
the physical characteristics of the bgfms configurations for different values 
of p (see Table) converge with QfQ — > [1]. This can be noticed e.g. from 
the behavior of the ratio sinQ/sinQw (Figure 2b) as a function of QfQ, 
where O is the modified mixing angle given by Eq.( l39j) . On the other hand, 
QfQl QfQ sr ~ C = const > 1 for QfQ SR — )• oo, where the value of C depends 
both on p and A (see Figure 2a). It can be noticed that the dependance of C 
on the parameter A of the scalar fluctuation potential is stronger than on p. 
In principle, for bigger values of QfQ sr the information on the true value of 
A should be extracted from the slope C of the asymptote to the plot of QfQ 
as the function of QfQ sr- 

From Eq.( lTS]) and Eq. (l53|) (for $ ^ 0), it can be noticed that fields W + and 



17 




Figure 2: Panel: (a) The ratio of the observed electric charge density fluctuation qjq (see 
Eq.(44)) to the standard electric charge density fluctuation QfQ sr($ ^ 0, S ^ 0) as the 
function of qjq sr($ 0. 5 ^ 0). 

(b) The ratio sinO / sinQw (see Eg. 139]) ) as the function of QfQ^ ^ 0, 5 =/= Q). 



W~ (see Eq. (j4"71) ). taken together as a pair of massive fields, become inside 
the EWbgfms configuration the massless self-fields that are coupled to the 
charge density fluctuations qjq ^ (QfQ sr ^ and qjy ^ 0). The results 
for the dependance of the masses of A, Z and (f>f fields (see Eqs. (155|) (1571) 
and ()42p ) inside the EWbgfms configuration on the electric charge density 
fluctuation Q/q^ ^ 0, 5 ^ 0) are presented in Figure 3a. 

Let us notice that the expressions ( 1371) for m| and ( 138|) for have a 
root. For a particular value of p < 1.388 ~ 2\/sin Qw and below some value 
of A = Xz (which depends onp), the expression (m| SR + 2g 2r & 2 ) 2 — 2{gg'5 r &) 2 
under this root gets above some value of QfQ the negative sign so that the 
EWbgfms configuration becomes unstable in the Z and A field sectors. Thus, 
for p < 1.388 and a particular value A < Xz, there is a value of QfQ for which 
m A = m ~ z . 

For example, for p — 1/2 the limiting value Xz ~ 0.2148. Thus, e.g. for 
A = 0.14 < Xz this expression becomes negative above qjq ~ 1.767 10 8 GeV 3 
(for which £ st (g fQ ) « 8.313 10 10 GeV 4 ). For p = 1/2 and A = 0.0652 < X z 
this expression becomes negative above qjq rs 1.531 10 7 GeV 3 (for which 
S s t(QfQ) ~ 3.456 10 9 GeV 4 ). Next, e.g. for p = 1 the limiting value 
Xz ~ 0.0297. It will be shown in Section that the value of QfQ for a 
physically interesting EWbgfms configuration (e.g. the state s2 in Section [5]) 
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Figure 3: Panel: (a) The masses m^, and mq,, of the gauge boson fields and 
Z* 1 and of the scalar field fluctuation (p.f, respectively, as functions of the electric charge 
density fluctuation P/q(^ 7^ 0. 5 ^ 0). 

(b) The energy density £ s t(QfQ)> Hty ? of the EWbgfms configuration for boson ground 
fields calculated self consistently according to Eqs. J^ffp - J^ffi ) (for all values o/p ^ from 
the Table ) as the function of g fQ . 



(for which this instability might potentially appear) is smaller than the men- 
tioned limiting value of q/q. Moreover, above p ~ 1.388, and thus also from 
p = 3/2 upwards, the discussed configurations do not possess this instability 
in the Z and A field sectors for all values of A and qjq. 

3.2. The mass of the EWbgfms configuration 

The energy density given by Eq. flTB"]) for stationary (st) solutions of the 
EWbgfms configuration for boson ground fields calculated self consistently 
according to Eqs.f l43|) -f l46|) as the function of QfQ is equal to 

£ st (g fQ ) = W/(ti ^ 0, 5 ^ 0) (with fields treated self consistently) . (49) 

The energy density £ s t{.Qfo) increases both with qjq and QfQ sr. The plots 
of the dependance of £ st (QfQ) for boson ground fields given by Eqs. (|43|) - (l46|) 
on the electric charge density fluctuation QfQ are presented in Figure 3b (for 
values of p ^ from the Table). We notice that from the point of view of 
£ s t{Qfo)i the EWbgfms configurations fall into classes of p that differ weakly 
with A inside a particular class (which is shown in Figure 3b for p = 2 only). 
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Figure 4: Panel: (a) The mass M q .—±2 of the EWbgfms configuration as a function of the 
radius r q , (for p ^ from the Table and exemplary X's). The curves with p > 1 exhibit 
local minima. For example the minimal M qf= ±2 for p — 2 and A « 0.0652 is equal to 
M™™±i = 126.67 GeV for r qj w 0.00107 fm. The figures are plotted up to the values of 
r q . smaller than Xjm^ (see Figure 3a). For p — 1/2 values of QfQ are no bigger than 
3.297 10 7 GeV 3 (for which r qj= 2 ~ 0.000481 fm) as above it the configuration becomes 
unstable (m 2 ^ andm 2 ^ \38\) become imaginary). For p —1/2 and for A > 0.0119 there 
are no EWbgfms configurations with local minimum of M qj (r qj ). 

(b) The minimal mass M™ m of the EWbgfms configuration as a function of X. In the case 
of p = 1/2, the thin wall approximation is not fulfilled and there are also no EWbgfms 
configurations with local minimum of M qf (r qj ) for A > 0.0119; hence, we see the cut in 
the curve above this value (compare text under Figure 4 a )- 



The matter electric charge fluctuation of an electrically charged EWbgfms 
configuration is equal to 

4 

Qf = , (50) 

where r q/ is the "radius of the charge density fluctuation" in the thin wall 
approximation. The radius r qf is the function of qjq. The mass of the 
electrically charged EWbgfms configuration is equal to 

4 

M v = 3 fr v^W and M qf = ±q f M qf=1 , (51) 

where because of the Pauli exclusion principle used for the fermionic fluctu- 
ations, we obtain that qj = ±1 or ±2 only inside one droplet (except the 
cases that the consecutive fermionic fluctuations occupy their higher energy 
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states). When the fermionic fluctuation (one or two in each bgfms configu- 
ration of fields) that plays the role of the matter source that induces boson 
ground fields was taken into account in the calculation of mass M q . , then its 
value would be changed by an order of the energy of this fermionic fluctua- 
tion. In this paper the energy of the fermionic fluctuation is neglected. 
The functional dependence of the mass M q . of a droplet of the EWbgfms 
configuration of fields (with charge fluctuation qf) on r qf (gfQ) is presented 
in Figure 4a. It exhibits a minimum in r q , (and also in qjq) for some val- 
ues of p. For instance (see [lj]), for p = 2 and with A ~ 0.0652, it has 
the minimal value M gf = ±q f x 63.335 GeV at g fQ = 2.965 • 10 6 GeV 3 
(QfQ sr = 1-788 ■ 10 6 GeV 3 ) and £ s t{Qfo) = 1-878 ■ 10 8 GeV 4 with the radius 

1/3 

of the corresponding charge density fluctuation r qf = x 0.000852 fm. 
In comparison, for a proton with a global electric charge Q — 1, its electric 
charge radius rq w 0.805 fm. 

Finally, let us suppose that in the process, a droplet of the EWbgfms con- 
figuration with a particular p > 1 appears. This self-consistent charged 
EWbgfms configuration lies in the minimum of the function of mass M qf= 2 
v - s QfQ ( or r q f ) ( see Figure 4a). Its self-consistent (homogenous) self- fields 
are the solution of the equations of motion (I76|) - (178l and (18"T|) . If neces- 
sary, we will mark this minimal mass by M™ n . This stationary state is 
the resonance via the weak interactions only, and can disintegrate through 
simultaneous decay or radiation of its constituent fields. The most interest- 
ing fact is that the closest configuration of fields is an electrically neutral 
Wbgfms configuration with the same mass. Because their masses are equal, 
hence their Breit-Weisskopf-Wigner probability density has a dispersion of 
the same order. 

Note: From Figure 3b we see that £ st — > as QfQ sr — > {QfQ — > 0) 
for all of the values of A > and p ^ considered (see Table). For QfQ — > 
and for all of the considered values of A > and p ^ (see Table) from 
Eq.ffTBl and Eqs.(j43])-(j46D, we also obtain 

M qf — > ± q f g v/2 = ± q f x 80.385 GeV , (52) 

where the sign "+" is for qf > and sign "-" for qf < 0. Yet, as in this 
limit the EWbgfms configuration inside a droplet does not reproduce the 
uncharged SM configuration (for which QfQ = 0), thus even for qf — ±1 this 
bgfms configuration cannot be interpreted as the observed, well-known 
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boson particle. Indeed, even if the charge density fluctuation tends in the 
limit to zero qjq — > and thus we obtain $ — > and ( — > for the ground 
fields of the W + — W~ pair and Z, respectively, yet, the result is that the 
self-consistent ground field a of A$ is still non-zero in this limit (see Eq. (|47j) 
and Figure la) [lj]. Therefore, the transition from the configuration of fields 
with qjq 7^ (q/qsr 7^ and Qfy ^ 0) to the configuration with qjq = 
(then with QfQ S r = 0, Qfy = 0, a = 0, ( = and $ = 0) inside the droplet 
of the EWbgfms configuration is not a continuous one. Let us notice that in 
the double limit qjq — > and qf — > 0, we obtain M q , = 0. 

4. Wbgfms configurations with QfzsR 7^ 

From Eq.( l39|) it can be noticed that for $ = the standard relational 
tgO = tgOw — *j is held; hence, from Eqs.( l2l?j) -( l3"Tj) it follows that Qfz — 
Qfz sr an d QfQ — QfQ sr- Using Eqs. (f2"7]) - (f2"8]) we can rewrite the effective 
potential given by Eq. fllSp for the ground fields in the following form 

Uf((,a,5) = vV + 9' 2 QszsrC + —f = QfQ sr ol 

V9 + 9 

- \{g 2 + g' 2 )5V + \\^-v'f. (53) 

For *& = we can rewrite Eqs. (l20|) - (f22T) as follows 

Qf Q SR = 0, (54) 

\VfP + g*ti 2 C = QfzsR (55) 

and 

A(5 2 -^ 2 )-^ 2 + S /2 R 2 = 0. (56) 

The relations f l54"l) - (l56"l) form the self-consistent part of the screening condi- 
tion of the fluctuation of charges. 



3 The other possibility tgQ = — y = —ctgO w obtained in this case from Eq. (|55]) is not 
a physical solution. 
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Note: Thus, according to Eq.( l55p . the non-zero weak charge density fluc- 
tuation Qf Z sr inevitably leads to the non-zero self-consistent field ( of Z^. 
The non-zero q jz sr also implies the non-zero self-consistent field 5 7^ of 
the scalar fluctuation (ff (compare the Note below Eq.()46l)). 
Using Eq.f l53|) and equations (compare Eq. (123|) ) 

d a Uf = , (57) 

and 

d c Uf = d s Uf = , (58) 
the relations f )5^|) -f l56|) can easily be checked. 

Two nontrivial relations given by Eqs.( l55p - f[56"j) lead to the solution 

S 2 (ms*)= (59) 

and 

9 

CiQfz sr) 



^{g 2j r9' 2 Y 

2 

\-\ f 3§ Qfz sr + \/ 27 Qfz sr 2 + Aw 6 j 3 - v 2 

A~§ f 3§ Qfz SR + a/ 27 QfZ SR 2 + \V 6 



(60) 



where self-consistent fields ( and 5 are the functions of q fz sr only (see 
Figure 5a). Using Eqs.(fl5])-([T6]) and Eqs.([26])-([27]), we can rewrite Eq. (TT2]) 
for the self-consistent field a of in the form 

A^ = {a, 0,0,0) . (61) 

From Eqs.(l54l)-( l56|) and ( I60i) -( l69j) it follows that a is not a dynamical variable. 
It corresponds to a nonphysical degree of freedom and can be removed by 
the gauge transformation a — > 0. Thus, ?7q(1) remains the valid symmetry 
group giving (see Eq.(]2T 



a = asinQw + (3cosQw = . (62) 
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Figure 5: Panel: (a) The self- consistent fields £ of Zq and d of iff as the function of 
the (standard) weak charge density fluctuation Qfz sr{"& = 0,5^= 0,QfQ sr = 0). In the 
limit Qfz SR — 5- the self- consistent ground fields tend to the uncharged values C, = and 
5 = v. 

(b) The masses (Eg. {67$ ), (Eg. \65}) ) of the wavy part of and Z^, re- 

spectively, and the mass mq,, (Eg. 168$ ) of the wavy part of ipf inside the droplet of 
the Wbgfms configuration as the function of Qfz sr($ — 0, S ^ OiQfQ SR — 0). In the 
limit Qfz sr. — ► 0; these masses tend to the uncharged (i.e. for Qfz SR. — 0J values 
m\y± — gv/2, mz = \J g 1 + g' 2 v/2 and m ipf = V2Xv, respectively. 



Now, the self-consistent fields ( 1T41 can be rewritten as follows: 



r K 2 


= o , wf 


w§ = 


- —/3 ctg<d w 


< B = 


P, 


B % = 


o, 


, <Pf = 


8 . 



or in terms of physical fields 

W J = , z t = o, 

Z = C , where (( 
^ = 0, 
ip f = 6. 

The appearance of the non-zero weak charge density fluctuation Qfz sr and 
the self-consistent field ( of the self-field that is induced by it (see Eq. (j60]) ) 
influences the masses of the wavy parts of the boson self-fields and of the 



sm<Sw ' 



(64) 
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scalar field fluctuation. Their squares inside a droplet of the Wbgfms config- 
uration are, according to Eqs. (157j) - (1551) . (p£Tj) - (H2"j) (for $ = 0), equal to (see 
Figure 5b) 

ml = V + (65) 



m\ = , (66) 



rn% ± = \g\5 2 -AC 2 cos 2 Q w ), (67) 
\(35 2 -v 2 ) - ^(fi- 2 + 5 ,/2 )C 2 



(68) 



Thus the effective mass of the wavy part of the physical self-field is equal 



to = 0. 



After putting the self-consistent ground fields calculated according to Eqs.f l55|) - 
f )56|) together with Eq.f l54|) into Eq.f l53|) the energy density for the stationary 
solution of the Wbgfms configuration, S st (5, Qfz sr) = U^r (8, Qfz sr\ $ = 
0, QfQ sr — 0) is obtained (l| 
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£st(S, Q f z sr) = 2 ^ + - A (5 2 - v 2 ) 2 (69) 

(with 5 treated self consistently), which after using Eqs. (l55|) and ( 1561) could 
also be rewritten as follows (see Figure 6) 



£st(QfzSR) = \\/9 2 + 9' 2 ({Qfz sr) 



x ^g f zsR + ^j(g 2 + g' 2 )h 3 (QfzsR?j , (70) 

where the self-consistent ground field ( = Ci.Qfz sr) is the function of Qfz sr 
(see Eq.(|60|)). 

From Eqs.( l67l) and ( l59l) . it is clear that the appearance of Qfz sr > (so 
C > 0) leads to the instability in the Wr sector only if 



(W S «)>^^, (71) 
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Figure 6: The energy density of the Wbgfms configuration £ s t{Qfz sr) — U e ^ (ft = 0, 5 ^ 
0, Q/qsr 0; (seeEq.(7§). 

which is connected with the fact that then m 2 y ± < When the equal- 
ity £ 3 {Qfz sr) = \/ g 2 + g' 2 Q/z sr/q 2 is taken into account, we obtain the 
relationship between A max and QfzsRmax, where X ma x is the value of A and 
Qfz SRmax is the value of Qfz sr for which we have m 2 ^ ± = 0. The region of 
stable Wbgfms configurations with ( ^ is on and below the Qfz sRmax{.X max ) 
boundary curve (see Figure 7a). 

For the weak charge density fluctuation Qfz sr < dfz % SR = (5 ,2 +5 f ' 2 ) 1,3 1 (8 9) ~ 
1.585 ■ 10 6 GeV 3 , this configuration of fields is stable for an arbitrary A (see 
Figure 7a). For values of Qfz sr bigger than dfz^sR-, the Wbgfms configura- 
tion is unstable for a given A above a certain value of Qfz sr-, which is equal 
to 

_ 8g 2 \l {g 2 + g' 2 )v* _ 

QfZ SRmax ~ 3" ■ \ 1 Z 

[l6g 2 X -(g2 + g r2 ) 2 ] - 2 

For A < Xumit = (g 2 + g' 2 ) 2 /(^Qg 2 ) ~ 0.0451, the Wbgfms configuration is 
stable for all values of Qfz sr (see Figure 7a). 

4-1. The mass of the Wbgfms configuration 

Let us examine the mass of the droplet of the Wbgfms configuration 
induced by the non-zero weak charge density fluctuation Qfz sr 

Mi ) = \ 7[ r \ £st ^f z SR ) and M n = ±z / x M *H ' ( 73 ) 
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where £ s t(Qfz sr) is given by Eq.( l7U|) and the sign "+" is for > and "-" 
for i 3 j- < 0. Because of the Pauli exclusion principle used for the fermionic 
fluctuations, only i 3 = ±1/2 or ±1 (see Table) inside one droplet are possible 
(except in cases where the consecutive fermionic fluctuations occupy their 
higher energy states). Here, r% is the "radius of the weak charge density 

fluctuation" determined by the weak isotopic charge fluctuation inside the 
Wbgfms configuration in the thin wall approximation 

4 „ 



'7 



Qfz SR 



(74) 

' 1 inside one droplet can 



The radius is the function of ij. The value of \ij 
possibly be more than 1 for the composite fermion fluctuation only [32|. 
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Figure 7: Panel: (a) The partition of the (\,Qfz sr) plane into the regions of stability 
and instability of the Wbgfms configurations with qjzsr 7^ 0. The region of stable Wbgfms 
configurations lies on and below Qfz SRmax(^max) boundary curve, where X m ax is the value 
of A and QfzSRmax is the value of Qfz SR. for which rn^ v ± = 0. The limiting values 
B l fTsR ~ °- 1585 ' 107 GeV3 and A **™»t ~ °- 0451 are shown. 

(b ) The upper mass M™ ax ( according to the stability of the Wbgfms configuration in the 

V 

sector) with gjz sr ^ as a function of X — X ma x, where = for points (X max , 

M™ ax ) which lie on the curve. The region of possible Wbgfms configurations is on and 

below the M™ ax (X m ax) boundary curve. Two such curves, the first one for if — ±1 with 
X = 0.065218 and the second one for i f = ±1/2 with X = 0.049781 are plotted. For X -» oo 
>=±i, m ax ~ 52.277 GeV and Mp f =± x ii,max ~ 26.138 GeV, respectively. 



According to the stability of the Wbgfms configuration in respect of the 
W sector, we can also obtain the upper limit M™ ax for the value of the 
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mass Mj3. The region of the stability of possible Wbgfms configurations 

lies on and below the proper M™ ax (X max ) boundary curve (see Figure 7b). 

Two such curves are presented, one for the function M i 3 =±1)max (X) and the 

other for M i 8 =±1 / 2)maa .(A). In principle, the value of A can be readout from 

the particular curve when the experimental value of the mass M™ ax is known. 

V 

Note: It is not difficult to see that Qjz sr — > (which implies £ — > 
and 5 — > v) entails £ s t((>fz sr) — > for the energy density (fTDjl of the 
limiting Wbgfms configuration. The double limit Qfz sr — ► and — > 
is the only possibility for obtaining the weakly uncharged Wbgfms configu- 
ration. From Figure 7b it can be noticed that for the established value of 
A > Xumit ~ 0.0451 and with i 3 — > 0, the maximal mass of the Wbgfms 
configuration, which lies on the boundary curve M™ ax '{X max ) , also tends to 

zero. Thus, in this case in the double limit Qjzsr — > and i 3 j — > 0, 
the Wbgfms configuration becomes necessarily massless for A > Xumit (for 
A < Xumit this would be not necessarily the case). 

At the same time, from Figure 5a-b we notice that for Qfz sr — > 0, the 
Wbgfms configuration reproduces some characteristics of the uncharged Qfz sr. = 
configuration, e.g. the masses of the composite boson fields and the lack 
of self-consistent gauge fields. Nevertheless, even for an infinitesimally small 
value of Qfz sr, the value of the self-consistent field S is different from zero 
and tends in the limit to v. Thus, for A > Xu m it (which will be suggested later 
on) and for Qfz sr — > 0, — > 0, the particles interacting with this mass- 
less Wbgfms configuration can perceive the fields that are inside a Wbgfms 
droplet with their SM values of couplings. 

5. The intersections of E Wbgfms and Wbgfms configurations 

Let us start with the electrically charged EWbgfms configuration with a 
matter electric charge fluctuation equal to g/ = 2 (analysis for qf = —2 would 
be the same) and a minimal mass M™!^ 2 . Now, let us pose the question on 
the configuration of the nearest Wbgfms droplet with Qfz sr^^ that arises 
after the decay of this minimal mass EWbgfms configuration with QfQ ^ 0. 
The solution with a particular value of A can be found as the point of the 
intersection of the function of the minimal masses M™ n (A) of EWbgfms con- 
figurations (presented on Figure 4b) with the function of the maximal masses 
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Figure 8: Panel (a): The intersections of the curves of the minimal masses M™ m (A) 
of the EWbgfms configurations (presented on Figure 4b) with the curves of the maximal 

masses M 7 3 ax (X) of the Wbgfms configurations (presented on Figure 7b). 

*/ 

(b): The EWbgfms configurations with the mass M qf= 2 as a function of the radius r q ,—2 
and the Wbgfms configurations with the upper mass M™ ax _ i _ 1 (r i 3 ) (according to the stability 

in the sector) as a function of the radius r^ _ ±1 . The "decomposition" of the particular 
solution si found in Figure 8a is shown. Two points, i.e. sl qj= 2 with M™ l ™ 2 (r qf ) ~ 126.67 
GeV on the curve M qj= 2(r qf ) an d sl^3 =±1 with the same mass on the curve MJS' ax _ i _ 1 (r i 3) 

correspond to one point si in Figure 8a. The right cut r™*^ ~ 1/mz ~ 0.00196 fm on 
the curve M qj= i(r qj ) is connected with the thin wall approximation, whereas for the curve 
M™ ax _ i _ 1 (r i 3) the maximal value of rp = ±i w 0.00105 fm follows from the fact that for 

X — > oo the limiting, lowest possible value of Qfz SR for these upper mass configurations 
is equal to d}TsR ~ !- 585 ' 1q6 GeV3 ( see Fi 9 ure 7a )- 



M™ aa; (A) of Wbgfms configurations (presented on Figure 7b). Six such solu- 
tions can be seen in Figure 8a. 

The estimates obtained for the mass of the observed neutral state in the LHC 
experiment are currently equal to 125.8 ±0.4 (stat) ±0.4 (syst) GeV [33] and 
126.0 ±0.4 (stat) ±0.4 (syst) GeV [34j with the largest local significance over 
the background fluctuation hypothesis obtained for the mass equal to 125.5 
and 126.5 GeV, respectively [35|. Therefore, from the estimates obtained 
in the LHC experiment, only two solutions for the intersection of functions 
M™ aa; (A) (one for i 3 f = ±1/2 and the other for ±1) with the function of the 

minimal masses M™!^ 2 (A) for p = 2 remain. These are the solutions si and 
s2, which are discussed below. 
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For the solution si in Figure 8a, we obtain A ~ 0.065187 ~ 0.0652 and 
M™= ±2 = M™^ ±1 w 126.67 GeV. Firstly, let us write down the character- 

istics of the electrically charged EWbgfms configuration with ^ (see 
Eq. p7]) and Figure la). Thus, the electric charge density fluctuation is equal 
t° QfQ — 2.965 x 10 6 GeV 3 (compare Figure 2a) and the energy density (Fig- 
ure 3b) is equal to £ s t{Qfo) ~ 1-878 x 10 s GeV 4 . For qj = 2 the radius of 
the electrically charged EWbgfms configuration is equal to r q , ~ 0.00107 fm 
(see Figures 4a and 8b). For g fQ = 2.965 x 10 6 GeV 3 the mass m^ « 124.128 
GeV inside the droplet of the EWbgfms configuration is the biggest one (see 
Figure 3a); hence, the interaction range r*™* inside the droplet is of the order 
r*™* ~ l/n^g ~ 0.00159 fm and because the ratio r qf /r q r t t « 0.675 < 1, it is 
reasonable to use the thin wall approximation. 

The other, i.e. the electrically neutral Wbgfms configuration of the solution 
si with the non-zero weak charge density fluctuation Qfz sRmax ~ 9.249 x 10 6 
GeV 3 , has the energy density £ s t{Qfz SRmax) ~ 1.172 x 10 9 GeV 4 (Figure 6). 
For i 3 j = ±1 its radius is equal to « 0.000583 fm (see Figure 8b). For this 
value of Qfz SRmax, the mass = 165.064 GeV (see Figure 5b) is the biggest 
one {m<p f = 160.071 GeV); hence, the interaction range r*™* inside the droplet 

of the Wbgfms configuration is of the order r^j 1 * ~ ~ 0.0012 fm. Thus, 

because the ratio r i 3 =l /r % Jl; t w 0.488 < 1, it is reasonable to use the thin wall 

f V 

approximation. 

The transition from the electrically charged EWbgfms configuration (state 
sl g/=2 ) to the uncharged Wbgfms configuration (state sljZ =Tl ) is presented 
in Figure 8b. These two points are represented by one solution si on the 
A — M plane in Figure 8a. We interpret the electrically uncharged Wbgfms 
configuration represented by the point slj3 =Tl as the candidate for the neu- 
tral state of the mass ~ 126.5 GeV recently observed in the LHC experiment. 
The examples of the processes connected with si are as followfl 



4 In the presented calculations the masses of the states sl 9/= +2 and slj3 (or s2 qf=+ 2 
and s2j3) are equal. Yet, the mass splitting between the states sl g/=+2 and sl^ (or 
s2 qf=+ 2 and s2^) could be of the 10 MeV order, which is in agreement with the value of 
the decay width of the 126.5 GeV boson state observed in the LHC experiment [36j |. Then, 
examples all-b2 which follow, which have on their right hand sides the dielectron events 



30 



For sl qf= +2 and slj3 =±1 , which are the leptonic states: 

all) p+p -> (sl qj=+2 )+X + 2i> and then (sl ?/=+2 ) ->■ (sl i 3 = _ 1 ) + 2z/ + 2e+ 
al2) p+p ->■ (sl g/=+2 )+X + 2z/ and then (sl ?/=+2 ) ->■ (sl*3 =+1 ) + 2P + 2e+ 

For sl g/=+2 and slj3 =±1 , which are the barionic states: 

a2) p+ P ^(sl qf=+2 )+X+{^_) and then (sl 9/=+2 ) -»• (sl i 3 =Tl )+2i/+2e+. 

Here £ is the electron or muon and X signifies some jets. 

For the solution s2 in Figure 8a, we obtain correspondingly A ~ 0.04977 ~ 
0.0498 and M™" ±2 = M^ ±1/2 « 123.7 GeV. The characteristics of the elec- 
trically charged EWbgfms configuration are as follows: qjq 2.615 x 10 6 
GeV 3 , E st {Q fQ ) « 1.618 x 10 8 GeV 4 and for 9/ = 2 the radius of the droplet 
is equal to r qj w 0.00112 /to. For this value of £>/q the mass ps 121.940 
GeV is the biggest one; hence, the interaction range r*™* inside the droplet 
of the EWbgfms configuration is of the order r*™* ~ lA^jj ~ 0.00162 /to. 
Because r qf /r l q n * ~ 0.692 < 1, it is reasonable to use the thin wall approxi- 
mation. The characteristics of the electrically neutral Wbgfms configuration 
are as follows: g fz SRmax ~ 5.477 x 10 7 GeV 3 with £ s t(Qfz SRmax) ~ 1-355 
xlO 10 GeV 4 and for i 3 f = ±1/2 we obtain r i3 « 0.000256 fm. For this value 
°f Qfz SRmax i the mass = 298.621 GeV is the biggest one (m^ f ~ 253.036 
GeV); hence, r*?* ~ 1/to^ ps 0.000661 /to. Because r-s/rf* « 0.387 < 1, it 

is reasonable to use the thin wall approximation. The exemplary processes 
for the s2 case (see Figure 8a) are as follows. 

For s qf=+ 2 and Sj3 =±1 y 2 , which are the leptonic states: 

bll) p+p ->■ (s2 g/=+2 ) + X + 2z/ and then (s2 g/=+2 ) ->■ (s2 i s = _ 1/2 ) + z/ + 2e+ 
bl2) p+p ->■ (s2 g/=+2 ) + X + 2z/ and then (s2 g/=+2 ) ->■ (s2 i s =+1/2 ) + P + 2e+ 

For Sg /= + 2 and Sj3 =±1 / 2 , which are the barionic states: 

b2) p+p ->• (s2 qf=+2 )+X+(%-) and then (s2 g/=+2 ) (s2,3 1/2 )+2z/+2e+. 



plus neutrinos, are from this point of view not excluded by the present LHC experiment. 
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Some of the above processes look like the lepton number violation (i.e. al2, 
bll and bl2), but if s qf and s { 3 are leptonic states, they are not really of this 
type. 

If the LHC state can be either a barionic or leptonic one, then the qj = 2 pos- 
sibility is chosen only on the basis of the observed mass. Next, if the droplets 
of the bgfms configurations are leptonic, then the states with \qf \ > 2 are (by 
the Pauli exclusion principle) possible only if the consecutive fermionic fluc- 
tuations are in higher energy states. Nevertheless, in both cases, the barionic 
and leptonic, the particular function M™ n (A) for the EWbgfms configura- 
tions with \qf\ > 2 intersects with the functions M™ ax (\) of the Wbgfms 

configurations for higher masses and these solutions have not yet been ob- 
served in an LHC experiment. 

Let us consider the case when the bgfms configurations s qf and are oc- 
cupied by two (electrically charged and uncharged, respectively) fermionic 
fluctuations with opposite spin projections. In addition to the scalar fluc- 
tuation iff, there are four gauge self- fields inside the configuration given by 
Eq.f H7|) and three inside the configuration given by Eq.f l64|) ). Thus, for the 
particular configuration of the ground fields given by Eq. fH7|) . its EWbgfms 
s q , droplet can have spin zero (and zero to four for its excitations). Mean- 
while, for the particular configuration of the ground fields given by Eq. (I64j) . 
its Wbgfms Sj3 droplet can have spin zero (and zero to three for its excita- 
tions [37]] ) - Indeed, because Sj3 =±1 is the ground state configuration, hence 
the self-consistent field Z exists only inside its droplet (see Eq. (lM]) ). which 
belongs to the spin zero subspace of the 3-dimensional rotation group. Thus, 
the Sj3 =±1 ground configuration of fields, which consists of two opposite spin 
fermionic fluctuations, the scalar fluctuation ipf = 8 and spin zero Z = (, 
has a spin equal to zerc0. Next, from the point of view of the possible 
value of the spin of the Wbgfms configuration, considerations similar to the 
ones above (for two fermionic fluctuations) lead to the conclusion that states 
Sj3 ==Fl y 2 in bll, bl2 and b2 with quantum numbers for fermionic fluctuation 
like those in the Table are excluded by the LHC experiment as they consist 
of one fermionic fluctuation only thus having a half spin value. 
We see that only cases all, al2 and a2 are possible and thus the present day 



5 Whcn boosted the Z self-field is longitudinally polarized, i.e. its spin is equal to one 
with a spin projection equal to zero. 
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experiments have selected the state sl i 3 = - pl with mass M™"^_ 1 rj 126.67 GeV 

for A « 0.0652 and rejected the state s2j3 =Tl / 2 with mass M™"^ 2 rj 123.7 

GeV for A ~ 0.0498. However, the basic fields that induce the bgfms config- 
urations of fields are (in this model) the fermionic fluctuations; hence, one 
could think that the states s qf= 2 and Sj3 ==pl are leptonic states (think of some 
models of a neutron in which the neutron is a composition of a barionic pro- 



ton and a fermionic electron [28|, |29|). In this case, only the possibility of 
a leptonic state slj3 =Tl remains, which is exemplified by processes all and 
al2. Otherwise, the barionic states exemplified by processes a2 remain with 
the configuration Sj3 ==Fl suggested as the solution for the state observed in 
the LHC experiment. 

Finally, it is not difficult numerically to check that for all Wbgfms config- 
urations that lie on their boundary curve M™ aa; (A maa ;) and have a particular 

V 

value of the weak isotopic charge fluctuation the relation 

lnr^6 3 /{3n)^\^\ (75) 

is fulfilled (up to the fourth digit after the decimal point). The mass of the 
droplet calculated with 5 obtained from the perfect equality in Eq.fJToT) with 
the (non self-consistent) use of Eq.( )49l) agrees with M™ ax up to the seventh 

digit after the decimal point. Thus, the relation f J75|) is also fulfilled by the 
configurations sip Tl (and e.g. s2j3 ==Fl / 2 also). The Wbgfms configuration 
slj3 ==Fl is the successor of the EWbgfms configuration sl qf=2 . In Figure 8a 
these configurations overlap. Both have a mass equal to 126.67 GeV, which 
(besides the spin zero) has been interpreted above as the signature of the LHC 
state. In this way both the charge g/ = 2 and i 3 = ±1 are discreetly chosen. 
Thus, it is suggested by Eq. fl75|) that in the one parametric Qjzsr 
case (see Eqs. fl5T?]) - fl6T?]) ). the quantization i 3 = ±1 is an artefact of the self- 
consistency conditions given by Eqs.f l53]) - fl56]) . The analysis of condition f l75|) 
will be discussed in a following paper. 

5.1. The decay of the slj3 ==Fl droplet 

In the full-self consistent field theory, fields have the same type of cou- 
plings as their counterparts in the perturbative quantum field theory. This is 
the case of e.g. the self-consistent electrodynamics and one of its outcomes is 



the derivation of the Lamb shift by Barut and Kraus [111, |l2j. Although the 
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presented CGSW model treats the self-consistent field and the wave self-field 
of excited states differently, a self-field is in reality one object (on the ground 
state, i.e. in the droplet of a bgfms configuration, only self consistent fields 
are present). Thus, both the self-consistent field and the wave self-field in 
CGSW have the same type of couplings as their counterparts in the GSW 
model. 

The self-consistent electrically uncharged Wbgfms configuration sl^ Tl is 
the resonance via the weak interactions only and can disintegrate through 
the simultaneous decay or radiation of its constituents. In a droplet of a 
Wbgfms configuration of fields induced by Qfz sr 7^ (with QfQ sr = 0), the 
self-consistent fields iff and Z (see Eq. (l64|) ) are present in addition to the 
background fermionic fluctuations. Then, only 5 of iff and the time com- 
ponent ( of Z are different from zero. (Due to QfQ sr = and = 0, 
the electromagnetic self-field A is totally absent even in the excitation; how- 
ever, the pair W + — W~ of the self- fields can appear in the excitation.) The 
self-consistent fields are the initial ones that take part in the decay of the 
Wbgfms configuration. They do not form a coherent superposition, i.e. after 
the calculation of the coherent transition probabilities for each initial self- 
consistent field separately (i.e. for iff = 5 and Z Q ), for which the interference 
pattern to the particular final state is used, the total transition probability is 
calculated incoherently by averaging over these initial self-consistent fields. 
Finally, only stable particles, i.e. photons, leptons, hadrons (and neutrinos) 
are detected in the detector. 

5.2. Transparency of the uncharged bgfms configuration to electromagnetic 
radiation 

In Section H]it was noted that the effective mass of the electromagnetic 
self-field A inside the droplet of an electrically uncharged Wbgfms configura- 
tion is equal to zero. Although the electromagnetic self-field is totally absent 
in this bgfms configuration (see Section H]), zeroing of the effective mass and 
QfQ = are important for the photons that are external ones (see Intro- 
duction). The reason is that the formal form of the equation of motions 
( 17f)j) - (lTg|) is also true for the external gauge fields penetrating the discussed 
bgfms configuration. Thus, the Wbgfms configuration is transparent for the 
external electromagnetic radiation. 

Now, let us suppose that the matter is extremely dense, as could happen in 
the mergers of neutron stars. Then the difference between the inward struc- 
ture of the nucleon and the inward structure of the droplet of the Wbgfms 
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configuration may be a supporting impulse to initiate the relativistic shock. 
That is, the abrupt transition of the neutron matter during the collapse 
of star mergers could cause the transition to matter of Wbgfms droplets, 
which are transparent to the gamma radiation that is produced within the 
gamma-ray bursts (GRB) explosion. This can lead to the appearance of an 
alternative source of energy that can help the gamma-ray burst [5J. This 
would also be the reason for the recently observed lack of correlations be- 
tween gamma-ray bursts and the neutrino fluxes (present in the standard 



model and) directed from them [38 



6. Conclusions 

The aim of this paper was to examine homogeneous self-consistent ground 
state solutions in the CGSW model It is an effective one as is the GSW 
model which is its quantum counterpart. It is assumed that if the ground 
state of the configuration of the self-fields induced by extended (non-bosonic) 
charge fluctuations appears [2}, then this forces us to describe the physical 
system inside its droplet in the manner of classical field theory. 
Let us summarize the results presented in this paper. The discussed model 
is homogeneous on the level of one droplet (thus the thin wall approach 
is used). The homogeneous configurations of the gauge ground self-fields 
W 12 , Z and A and the scalar field fluctuation cpf in the presence of a spa- 
tially extended homogeneous basic fermionic fluctuation(s) that carries the 
nonzero charges were examined. The ground fields penetrate the whole spa- 
tially extended fermionic fluctuation(s) and in their presence the electroweak 
force generates "the electroweak screening fluctuation of charges" according 
to Eqs.(fT9|)-(|22|). 

In general, we notice two physically different configurations of the fields. 
When a matter source has the charge density fluctuation QfQ sr. 7^ 0, then 
classes^) of the ground fields configurations EWbgfms (with 7^ and 5^0) 
that are induced by this source exist (see Section [3]). The mass (l5"Tj) of a 
droplet of this configuration of field was determined for the value of the mat- 
ter electric charge fluctuation equal to qj, f )50|) . The EWbgfms configurations 
lie on the M Q/ (^/q) curves (see Figure 4a) or equivalently on the £ st (gfQ sr.) 



6 For p ^ 0, where examples are given in the Table. One bgfms droplet with certain 
values of quantum numbers does not convert (without decay or radiation) to another 
configuration of fields with different quantum numbers. 
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curves only (see Figure 3b). For the particular value of p, the functions 
M qf (gfQ sr), (15TT) . and their minima M™ m depend on A (see Figure 4a). 
Inside the droplet, both the appearance of the mass of the (non self con- 
sistently treated) wavy self-field and the modification of the masses of 
the wavy self- fields — W~, and also the scalar fluctuation field (ff 
are caused due to the existence of the self-consistent fields (see Section 12.11) 
and due to the screening effect of the fluctuation of charges formulated by 
Eqs. (|T9|) - (l22|) . Then, the obtained masses are used in order to estimate the 
thin wall approximation range. A more complete description of the EW- 
bgfms configurations, e.g. the dependance of the observed charge density 
fluctuation qjq on QfQSR 7^ and the modification of the mixing angle 0, 
(j39p . with a change of qjq and the stability of the EWbgfms configurations 
is given in Section [3j 

When the weak charge density fluctuation Qjz sr ® ( an d QfQ sr — 0) then 
the electrically uncharged, weakly charged Wbgfms configurations with $ = 
and 5^0 and the ground self- field Z = ( / can exist (see Section 0J. 
The region of the stable (for the sake of the W ± sector) Wbgfms configura- 
tions lies on and below the Qfz SRmax(^max) boundary curve (see Figure 7a). 
For the particular value of (174]) . the function Qfz SRmax(^max) gives the 
function M™ ax (\ max ), which divides the plane A x M { 3 of all Wbgfms con- 
figurations into the stability and instability regions (see Figure 7b). A more 
complete description of the Wbgfms configurations can be found in Section HI 
Previously, in [l| it was found that for A = 1 and for p = 2 a shal- 
low minimum of the mass of the EWbgfms configuration droplet equal to 
M™ n « ±qf x 66.7464 GeV appears. At that time the expectation was that 
the appearance of such bgfms configurations might be theoretically possible 
in the very dense microscopic objects that are created in heavy ion collisions 



18j |. In the present paper in Section the complete characteristics of two 
such bgfms configurations sl gf= 2 and s2 qf=2 were given. We only remind the 
reader that for the zero spin sl q , = 2 state (realized for A ~ 0.0652) the mass 
of the EWbgfms droplet equal to M™ 1 " 2 ps 126.67 GeV was obtained. The 
physical realization of the other EWbgfms s2 qf=2 state (at least as far as its 
mass is taken into account) is doubtful, as the fields configuration inside the 
droplet of its electrically neutral Wbgfms successor s2j3 ==Fl/ / 2 is induced by 
one fermionic fluctuation only thus having a half spin value, which is not 



consistent with the observations reported in the LHC experiment [39 



Thus, the remaining, zero spin EWbgfms state sl qf= 2 is the configuration in 
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the minimum of the M q . (r qf ) curve for p = 2, qj = 2 and with A ~ 0.0652 (see 
Figure 4a). It lies on the M™!^ 2 (A) curve at the point of its intersection with 
the boundary curve M™" a ^ 1 (A = A max ~ 0.0652) (see Figure 8a). The inter- 
section point is interpreted as the one that corresponds to the transition of 
the electrically charged EWbgfms configuration sl qf= 2 to the electrically un- 
charged zero spin Wbgfms state sl^ Tl , which has the mass M™"^ 1 f=s 126.67 

GeV, as can be seen in Figure 8b. In Section [5] it was argued that the config- 
uration slj3 ==pl corresponds to the LHC ~ 126.5 GeV zero spin state. This 
physically interesting solution, which is discussed in the present paper, has 
not been found before (see Figure 8a). 

In this paper it was also noted that for both the EWbgfms and Wbgfms 
configurations the non-zero charge fluctuations (fundamentally qjy) imply a 
non-zero value of the self-consistent field 5 ^ of the scalar fluctuation ipj 
(compare Notes in Section [3] below Eq.(146"I) and in Section 0] below Eq. (l56|) ). 
Thus, in the more fundamental theory, the self-consistent field 5 could be a 
secondary quantity. Because for both EWbgfms and Wbgfms configurations 
(for which qjy ^ 0), we find that the limit Qfy — » implies 5 — > v thus 
a derivative meaning for the parameter v of the scalar fluctuation potential 
may also be suggested. 

Finally, if Wbgfms state slj3 ==Fl is interpreted as the LHC ~ 126.5 GeV one, 
then this means that the value of A = A max ~ 0.0652, which is the constant 
parameter of the CGSW model, is a little bit bigger than the limiting stability 
value X limit = #7(16 cos A Q w ) « 0.0426 (see Section land Figures 7a-b). A 
bgfms state exists for A ~ 0.0652 only. Therefore, a Wbgfms configuration 
of fields with qjz sr bigger than Qfz sRmax ~ 9.249 x 10 6 GeV 3 (which is the 
density for slj3_ Tl state, calculated in accordance with Eq. (172|) ) lies above 
the slj3 ==pl state in the instability region (see Figure 7), and is unstable in 
the W sector. Therefore, as was suggested in [if, it radiates to the states 
with QfzsR < Qfz SRmax or decays into stable particles, i.e. photons, leptons, 
hadrons and neutrinos, as was described in Section 15.11 

The non-linear self-consistent classical field theory is inherently connected 
with the existence of the self-field 0, EH coupled to the basic field (fluc- 
tuation). For example, in the perturbative QED the classical self- field of 
the electron fluctuation is completely absent and it comes back in via a 
separate quantized radiation field "photon by photon". Meanwhile, in the 
self-consistent classical field concept, the whole self- field is put in from the 
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beginning. It is free of the idea of the quantum field theory vacuum (state) 
and the virtual pair creation. 

The self-field concept was previously used with great success in the Abelian 
case e.g. in order to compute nonrelativistic Lamb shifts jmd spontaneous 
emission 



12l . [14|, the Lamb shift (obtained iteratively) [171 ]. spontaneous 



emission in cavities 



13| and long-range Casimir-Polder van der Waals forces 



19[ . These analyses follow the work of Jaynes and Milonni |20|, |2l| and the 



even earlier 1951 paper of Callen and Welton [40] on the fluctuation dissi- 
pation theorem, which showed that there is an intimate connection between 
vacuum fluctuations and the process of radiation reaction. The existence of 
one implies the existence of the other. 

The linear Dirac equation alone with e.g. the electron wave function in the 
presence of the (external to it) Coulomb field leads to wave mechanical so- 
lutions for the ground and excited states of the electron in an atom (see 
Introduction). The mathematics of the non-linear Dirac equation for the 
basic field fluctuation, which follows from the coupled Maxwell and linear 
Dirac equations for this fluctuation and its electromagnetic self-field is quite 
different. In general, the mathematics of the self-consistent field theory is in- 
terested in a proper set of partial differential equations, which are then solved 
self consistently in such a way that all degrees of freedom are removed. What 
remains is one particular state of the syste The merits of the thought that 
is behind this procedure is the self consistency of the solution. The further 
we are from this precise self-consistent solution, the more numerous a set of 
differential equations remains to be solved but the set of equations that are 
already solved determines the types of the equations which remain and the 
properties of the fields that are ruled by them. 

The self-field is small for atomic phenomena and therefore the description of 



7 For example, the self-consistent solution of the couple: the Dirac equation and classical 
Maxwell equations will give a r eal p hoton that is a "lump of electromagnetic substance" 



(without Fourier decomposition [26|,|4( as is suggested from recent experiments (41() as the 
reflection of the coupling to the Dirac equation. If we pull back from this particular solu- 
tion forgetting about the primary Dirac equation then what remains are not the classical 
Maxwell equations for the classical electromagnetic field but equations that act on the 
space of possible photonic states. QED with the field operator and the Fock space have to 
be the non-self-consistent reflection of this construction (if only the Fourier decomposed 
frequencies of the light pulse represent actual optical frequencies, which has recently been 
questioned by light beam experiments (Compare the self-consistent pair of equations 

([55])-([56]) with the non-self-consistent Eq. (l75)) ). 
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the basic field fluctuation via the linear Dirac equation may work approxi- 
mately, which follows from the fact that the non-linear terms are small and 
can be treated as perturbations. Nevertheless, the QED prevailed, mainly 
because of the successes in the scattering phenomena. 

Yet, the self- field is not always small and there is another region where the 



non-linear terms dominate [421 ] . The present paper reflects such a situation, 



since for the bgfms configuration of fields, the energy of the host fermionic 
fluctuation is assumed to be minute in comparison to the obtained mass of 
the bgfms droplet. Thus, the main theoretical subject of this paper was the 
self-consistent description of the configuration of electroweakly interacting 
self-fields that are induced by a charge density fluctuation(s) with the in- 
ternal extended wave structure inside one droplet. Thus, the CGSW model 
is the type of "a source theory" that considers all self-fields and scalar field 
fluctuations as "derived" from the source of the fluctuations of charges. The 
quotation marks mean that the self-consistent fields are not absent - they 
are only self consistently derived from the basic fluctuations fields to which 
they are coupled via the screening condition of the fluctuation of charges 



In the presented CGSW model of the bgfms configuration of fields induced 
by the basic matter field fluctuation(s), the droplet is like the whole particle. 
This is connected with the fact that (besides the fact that the energy of the 
fermionic fluctuation is ignored) any fermionic fluctuation which "stretches" 
the droplet is like a whole fermion. Thus, our droplet of the bgfms configu- 
ration is like "a parton" . This is definitely not the most general case. 
The indispensable need for the development of a more general approach is 
seen from the self-consistent model of the configuration of fields induced by 
the electronic charge fluctuation used in the Lamb shift explanation, where 
the energy of the electronic fluctuation is ignored (not to mention the ground 
and excited states of the electron, which are obtained in the anticipation by 
the formalism of the wave mechanics for the total electron wave function 
that is treated non-self consistently). Therefore, let us assume that there 
is an object in which the fluctuation of the fermionic charge does not exist 
by itself but needs a globally extended fermionic charge of which it is the 
disturbance only. With such approach, one is obliged to define and find the 
mass of the configuration of fields induced by the globally extended charge 
together with its fluctuation (s) (extended globally or locally). In doing this, 
one should focus on neither the wave mechanics (or quantum mechanics) nor 
on the self-consistent field theory of fluctuations (or quantum field theory) 
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but on the theory of the complete inner structure of one particle. Otherwise, 
the model gets into the composition of "a particle" from "partons", which 
is a kind of "planetarianism" and seemingly because of this e.g. quantum 



chromodynamics (QCD) is the theory without final fundamental success 43 
as was expressed in [44|: "... all spin parts [of the nucleon] have to add to 
| which is incredible in the light of the present day experiments. This may 
indicate that some underlying symmetries, unknown at present, are playing 
a role in forming the various contributing parts such that the final sum rule 
gives the fermion ~ value". 

Both to recapitulate and going a little bit further, in order to describe the 
state of one particle (or even one droplet with a fluctuation) in a fully self- 
consistent way, the interaction of the self-fields with the globally extended 
charge and fluctuations inside this particle (possibly ruled by equations un- 
known at present) has to be considered simultaneously. Consequently, further 
analysis should describe a more realistic shape of the charge density of the ex- 
tended matter source. Supposing that proper equations are known, this shape 
should follow e.g. from the coupled Klein-Gordon-Maxwell (Yang-Mills) or 
Dirac-Maxwell (Yang-Mills) equations and from the Einstein's equations (or 
equations of an effective gravity theory of the Logunov type [H, [46j]) as is 
required for the self-consistent models. Thus, to make the theory of one par- 
ticle fully self-consistent even a model of gravitation should be included [9[. 
Hence, a matter particle (similar to one droplet induced by matter fluctu- 
ations) seems to be, from the mathematical point of view, a self-consistent 
solution of all of the field equations involved in the description of the con- 
stituent fields inside this particle. Its interaction as a whole with the outer 
world is ruled by other models. 

The presented electroweak CGWS model, although elaborated on for con- 
figurations of fields inside one particle that are induced by the basic matter 
fluctuations only, is the next step towards the self-field formalism 22|, |25|, |24 , 
0,[26, 23] of the classical theory of one elementary particle. This particle is a 
materially extended entity with its own self-fields (e.g. electroweak, gravita- 
tional, etc.) coupled self consistently to the basic fields inside it. In 0] and 
in the present paper, it is suggested that the realization of such an analysis 
in the derivation of the characteristics of one particle is at hand. 
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Appendix 1: Quantum numbers in the CGSW model 

Table: Some quantum numbers in the CGSW SUl(2) x Uy(l) model. 
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1 
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fluctuation 
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3/2 
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Appendix 2: The CGSW model field equations with continuous 
matter current density fluctuations 

From ([1]) the field equations for the Yang-Mills self fields follow (□ = 
d v d v ), for B» 

- UB» + = - l -gg' V )W^ + \g'\)B» - 9 - 3 f Y , (76) 

for W a »(a = 1,2) 

-UW a » + ge abc W bu d u W Cfl = 

= g 2 {-ip)W aix - W b u W bu W a » + W av W b W b ^) - gjf , (77) 

and for W 3 ^ 
- DW 3 " + ge 3bc W bu d u W c ^ = 

= -g 2 y)W^ - -gg'^fB" - g 2 W b W bu W 3 » + g 2 W 3u W b W b » - gjf . (78) 

Here jf Y an d J/ M are ^ e con ti nuous matter current density fluctuations 
extended in space, which are given by equations 

jf Y = TTffYLt + RrfYRf , (79) 

jf» = TT n ^L f , where a = 1, 2, 3 . (80) 
Similarly, the fluctuation ipf of the scalar field satisfies 

-Uipj = (~g 2 W^W av - ^g' 2 B v B v + ^gg'W 3 B u )ip f - Xv 2 (ff + \ip 3 + 

+ ^(W/fl+ h.c.) . (81) 

To simplify the calculations, we neglect the mass rri£ f of the fermionic fluc- 
tuation if. It could be smaller than the mass of e.g. electron. But, if if 
would coincide with the lepton i, e.g. electron, then it enters with a relative 
strength equal to — — ~ 2.1 x 10~ 6 . 
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